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tSOPERIMETRY WITHOUT CURVES OR CALCULUS. 



By PROFESSOR P. H. PHILBRICK, M. So , C. E., Uke Charles. La. 



[Continued from tue November Xumberl 

Proposition ix. If tiro regular polygons hare the mi nut perimeter, the 
inn- having the greater number of sides has the greatest a rev. 

Describe a circle with any radius AO=r 
and circumference 2nr=c. 

Take A/i and .Irrespectively the wth 
and «th part of a semi-circumference, and draw 
the secants Olil and OCT to meet the tangent 
AtT. Draw also DB/I parallel to AT, and the 
tangent Be. Then, At is one-half of one side of a 
regular polygon of m 6ides, whose apothem is A 0; 
and AT is one-half of one side of a regular 
polygon of n sides, whose apothem is likewise 
A O. 

Let P=the perimeter of the polygon, the length of each side of which 
is 2 AT, and/>=the perimeter of the polygon, the length of each side of which 
is'2/1/ 1 . 

Let «=the arc A B and A =thc arc A G. 



Then, P=AT- 




A , p-At 

Now, BI/>Be>&rc BCand BD< arc AB. 
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Dividing gives, 
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n „ t AT DII ... , AT A 
«ut -j— = -=r- 5 and therefore - T -> — 
-rft /y/f At a 



Multiplying by- 



AT 



we have, -~. -r> \. 

At A. 



Therefore, — > 1 or /*>/?. 

V J 

Hence, for the same apothem, the perimeter of the polygon of the 
greater number of sides is the smaller. 

Therefore, for equal perimeters, the apothem of the polygon of the 
greater number of sides must be the greater; and since, for equal perimeters, 
the areas vary as the apothem, the area of the polygon having the greater num- 
ber of sides is likewise the greater. 

Proposition x. If 'two regular polygons hare t he mm,' area, the one 
having the greater number of sides has the least perimeter. 

If the perimeters were equal, then (Prop, ix) the area of the one hav- 



ing the greater number of sides would be the greater. Hence, since the area9 
lire equal, the perimeters of the polygon having the greater number of sides is 
the smaller. 

Proposition xi. Of all ia<>peremetric figures, the circle luix the maxi- 
m um area. 

We prove by (Prop, vm) that of regular isoperemetric polygons, that 
haying the greatest number of sides has the greatest area, and henco if the num- 
ber of sides of any regular polygon be continually increased,keeping its perim- 
eter the same, its urea will be continually increased; and as the circle is the 
limiting figure in conformity to which the regular polygon continually ap- 
proaches, as the number of its sides is made greater and greater, the circle is 
that figure, which for a given perimeter contains the maximum area. 

Proposition xii. Of all plane figure* containing the same area, the 
circle has the minimum perimeter. 

Let C be a circle and /-'any other fig- 
ure having the same area as (.'. 

Now, by Prop, xi, if the perimeter of 
V was equal to that of F. its area would be 
greuter than that of E\ but since it is the 
same, its perimeter must be less than that 
of K. 

Proposition xiii. Of all polygon* formed with tlw name given xidett, 
that which can be inxcrihed in a circle in a maximum. 

Lt t the polygon /', having the sides a, 
/', <: <i, and e, be inscribed in a circle, and the 
polygon /'' formed with the same sides, not be 
inscriptible. 

I'pon the sides a, l>, c, etc., of the poly- 
gon /'' construct circular segir.ents,equal to 
those standing upon the corresponding sides of 
the polygon /'. 

Then the whole figure (" thus found, has the same perimeter a.s the 
circle ('. 

Hence, (1'iop. xi) area of <?> area of ('': and subtracting the circular 
segments from both, we have. /*> /". 
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